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Abstract: A novel design of Dual band triangular serrated micro strip patch antenna was designed with different models 
of serrations and their simulation results are presented in this paper. Equal spaced serrated triangular shapes are etched 
on four sides of the patch and its performance characteristics are simulated. The number of elements on each side of the 
antenna is taken as 5,6,7,8 and all the models are resonating at dual band with moderate gain. Return loss, radiation 
patterns,  input  impedance  and  other  antenna  parameters  like  electric,  magnetic  and  surface  current  distributions. 
Simulated  results  show  that  all  the  proposed  antenna  models  achieved  broadsided  radiation  pattern  with  linear 
polarization characteristics. 
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1 INTRODUCTION 
 
     Micro strip antennas are the most rapidly emerging area in the antenna field in the most recent years due to their 
light weight, low volume, thin profile configuration and low fabrication cost. Because of these advantages they are 
extensively  used  in  the  communication  systems  such  as  personal  communication  systems,  mobile  satellite 
communications, wireless communication systems, direct broadcast television, wireless local area networks etc.. On 
the other hand, MSAs suffer from very narrow impedance bandwidth (1-2%) with respect to center frequency [1-4]. 
This poses a design challenge for the antenna designer to meet size reduction with acceptable bandwidth and gain 
characteristics [5-6]. The present trend of wireless application system also needs to have multiple functionality that 
presents challenges to have dual frequency antenna in a simple manner. There are several methods to obtain dual 
frequency, size reduction with improvement in bandwidth and gain by the use of thick substrate, cutting a resonant 
slot inside the patch, the use of a low dielectric substrate, multi- resonator stack configurations, the use of various 
impedance matching techniques and many more. 
 
The  current  work  carries  the  design  and  analysis  of  new  model  of  serrated  antennas  with  number  of  toothed 
elements on each side of the patch in equal distribution. The number of serrated toothed elements of 20, 24, 28 and 
32 are chosen for the current study and the performance characteristics of these models are simulated and presented 
with respect to output parameters.   
 
II. ANTENNA MODEL 
 
  The proposed antenna models are shown in the figure 1 given below 
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Figure 1.construction models of the antennas 
A.  Construction of the Antenna 
 
  The proposed antennas are constructed on substrate material Rogers RT/duroid 5870(tm) of permittivity 2.33 and a 
loss tangent of 0.0012. In this model a square patch of dimensions 28mm x28mm is created on the substrate and 
assigned perfect E boundary. Serrated toothed elements are created on this square patch as shown in the model. The 
serrated elements are having equal separation and distribution among them. For each model the antenna size is not 
increased but, element spacing and dimension of toothed serrated pins are arranged according to the predefined 
consideration.  
 
B.  Feeding 
 
   The antenna is given to coaxial feeding. The feeding method is easy to fabricate and low spurious radiation but 
difficult to model accurately, narrow bandwidth of impedance matching. By taking all the preliminary precautions 
the feeding method is chosen and applied. The location of the feed element with respect to the patch also plays a role 
in obtaining the antenna parameters. Hence it should be placed accordingly such that max radiation is obtained and 
hence maximum gain.   
    
III. RESULTS AND DISCUSSIONS 
 
 
Figure 2 Return loss Vs Frequency 
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      From the figure it is observed that the return loss is improved than the normal microstrip patch antenna. The 
resonant frequency is shifted because of the placing of serrated elements on the boundaries of the patch. Thus 
desired frequency can be achieved by using placing serrations in a suitable fashion. In all the cases it is observed that 
antenna with different serrated elements are resonating at dual band. It can be seen that minimum return loss of -
21.5dB is obtained at 4.8 GHz. Hence the antenna works well at that frequency and there are wide applications for 
patch antennas at that frequency. 
 
Serrations  Frequency    (GHz)  Return loss (dB) 
20  4.8, 6.2  -21.5, -20.4 
24  4.07, 6.4  -20.2, -24.2 
28  4.05, 6.3  -19.6, -22.5 
32   4.03, 6.4                   -18.3, -17.8 
Table 1 Reflection coefficients at frequencies 
 
 
Figure 3 2D gain total 
 
The two dimensional plot of gain of the antenna is shown in the figure 3. The maximum gain obtained from the 
graph is 8dB which is a good value for the antenna to work well. 
 
 
Figure 4 3D gain of antenna models 
 
The 3 dimensional pattern of the gain is shown.  
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Figure 5 E-Field vector distribution 
 
 
 
Figure 6 H field vector distribution 
 
 
 
Figure 7 J field vector distribution 
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Table 2 Antenna parameters with serration elements 
 
Radiation pattern is a mathematical function or graphical representation of the radiation properties of the antenna as 
a function of space coordinates. Radiation properties include power flux density, radiation intensity, field strength, 
directivity phase or polarization. In practice, the three dimensional pattern is measured and recorded in a series of 
two dimensional patterns. However for most practical applications, a few plots of the pattern as a function of θ for 
some particular values of φ, plus a few plots as a function of φ for some particular values of θ, give most of the 
useful and needed information. 
 
Figure 5, 6 and 7 shows the field distributions of the antenna with change in the serrated element spacing. Table two 
shows the antenna additional parameters for all the cases.  
 
IV.   CONCLUSION 
 
  The slot in the radiating element gives more compact designs for the antenna, thus space-volume is saved. But, the 
designed antenna has narrow bandwidth and low gain as patch and serrated antenna. The analysis shows that the 
resonant frequency decreases as number of serrated elements are increased. This is due to the variation in the 
reactance of the slot between the elements, which introduces mismatch of impedance’s reactive part between the slot 
and gap extension, resulting in the shift of resonant frequency.  The comparative study of serrated element slot patch 
antenna was simulated and the results show the performance characteristics with the variation in the gap between the 
serrated elements.  
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